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INTRODUCTION 

The U.S. Army Medical Bioengineering Research and Development 
Laboratory has the responsibility of developing environmental standards 
for pollutants that contaminate the environment at Army installations. 
Two such pollutants at the Rocky Mountain Arsenal are dicyclopentadiene 
(DCPD) and diisopropylmethylphosphonate (DIMP). 

The objectives of this research are to conduct laboratory experi- 
ments that will predict the photochemical and biological transforma- 
tions of DCPD and DIMP in the soils and waters of Rocky Mountain 
Arsenal and will provide a semiquantitative evaluation of decomposition 
rates of and products resulting from DCPD and DIMP. 

PROGRESS 

During September, 14*C-labeled DCPD and DIMP were received, oxida- 
tion products of DCPD were investigated, the molar absorptivities of 
DCPD and DIMP were measured, and work continued toward the development 
of acclimated cultures in the biotransformation of DCPD and DIMP. 

Analytical Chemistry 

^C-Labeled DCPD and DIMP (5 mCi each) were received from KOR 
Isotopes and will be used in soil biotransformation studies next 
month. 

Distilled samples of DCPD (colorless, 98% purity by gc) developed 
a yellow hue only on the surface when stored in stoppered flasks under 
refrigeration; this indicates that chemical oxidation may play an 
important role in the environmental fate of DCPD.  Gas chromatography 
profiles of this material are beginning to resemble.the profile 
presented in Monthly Report No. 1 (page 5), with the major transfor- 
mation product being represented by mass spectral scan 138, as shown 
in Figure 1. Mass spectral evidence indicates that the product may 
be represented by structure I  formed by the allylie oxidation of DCPD; 
however, structures Ila and b_ must also be considered. 
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Mass spectral evidence indicates that the bridgehead carbon in the 
unknown product is intact. 

This oxidative process has not been observed in biological or 
photochemical studies as yet; however, concentration levels may be too 
low to permit observation of this competitive process. 

Biodegradation 

DIMP-biodegrading microbes were obtained from the North Bog at 
RMA.  For 5 weeks, they have been acclimating in aerated 9-liter 
bottles, static 4-liter bottles, and in a static 2-liter bottle at 
10° C. No DIMP biodegradation has been indicated. Also, no DIMP 
degradation has been observed with periodic transfers of the microbes 
into shaker flasks with media and either DIMP and tris buffer or 
DIMP and tris buffer plus glucose, glycerol, or succinate as added 
carbon sources. 

The,microbes grew in medium containing tris buffer, glucose, and 
methyl phosphonate as the sole phosphate sources.  This indicates that 
isopropylmethylphosphonate (IMP) may serve as a possible cosubstrate 
for DIMP degradation. We will test this possibility when we receive 
IMP. 

Isopropanol was added to the 9-liter bottle sample, and the 
growth of microorganisms was sustained; however, the growth rate was 
slower than that in glucose medium. No DIMP was observed to biodegrade 
in this system with isopropanol as a cosubstrate. 

DCPD-biodegrading organisms obtained from the North Bog at RMA 
are being acclimated.  Because DCPD from water is highly volatile, 
DCPD is added periodically and its disappearance is monitored by 
comparison with a sterile control.  Shaker flasks containing DCPD or 
DCPD plus glucose and yeast extract have been transferred twice a 
week.  After 5 weeks, no acclimation of DCPD-biodegrading organisms 
has been obtained. 



Similar acclimation studies with DCPD in RMA soils are in 
progress. No acclimated cultures have been obtained as yet.  Cosub- 
strates, such as naphthalene, cyclohexane, and methylbutane, have not 
aided in the production of DCPD-degrading organisms. 

Attempts have been initiated to obtain DIMP- and DCPD-biodegrading 
organisms from the Palo Alto Sewage plant, Palo Alto, California. 

Photochemistry 

The photochemical studies on DCPD have continued to be compli- 
cated by volatilization of DCPD from solution. Although the special 
Teflon^ caps have alleviated the problem of volatilization losses 
during photolysis and sampling for glpc analysis, a problem still 
remains in preparation and transfer of the DCPD solutions into photo- 
lysis tubes. This problem is being corrected by construction of a 
special delivery system similar to one previously used in other 
studies where such volatilization problems occurred. 

The uv-visible molar absorptivities for DCPD and DIMP have been 
measured in the solar spectral region and are as follows: 

280 
300 
340 
380 
420 
460 
500 

e in M" ̂ cm"1 

DCPD DIMP 

9.7 .33 
6.3 .22 
1.6 .16 

.25 .11 

.08 .10 

.03 .08 

.02 .08 

The molar absorptivity for DCPD in the wavelength region 280 nm to 
360 nm has proven very difficult to measure reproducibly; a statis- 
tical analysis of the data is currently under way. 

FUTURE WORK 

The acclimation of DCPD and DIMP microbes will continue in both 
RMA samples and local sewage sludge. Also, preliminary tests for 
soil degradation of labeled DCPD and DIMP will be initiated. Photo- 
chemical studies with DCPD should be completed within the next month. 

Exhibit A is the performance schedule for project tasks, and 
Exhibit B is a graphic representation of expenditures to date. 
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